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ACRONYMS

bls Below Land Surface

CARA Contamination Assessment Report Addendum

cc/min Cubic Centimeters per Minute

CIH Certified Industrial Hygienist

CLEAN Comprehensive Long-term Environmental Action Navy

CompQAP Comprehensive Quality Assurance Plan

CTO Contract Task Order

cwm clear wide mouth

°C Degrees Celsius

DO Dissolved Oxygen

EDB Ethylene Dibromide

EISOPQAM Environmental Investigation Standard Operating Procedures and Quality

Assurance Manual

FAC Florida Administrative Code

FDEP Florida Department of Environmental Protection

FL-PRO Florida Petroleum Range Organics

ft Feet/Foot

ft3 Cubic Feet

ft3/min Cubic Feet per minute

FOL Field Operations Leader

GCTLs Groundwater Cleanup Target Levels

H2SO4 Sulfuric Acid

HASP Health and Safety Plan

HCl Hydrogen Chloride

HDPE High Density Polyethylene

HSM Health and Safety Manager

IDW Investigation-derived Waste

ISOC™ in situ Submerged Oxygen Curtain

iTi inVenture Technologies, Inc.

MOP Monitoring Only Plan

NA Natural Attenuation

NAS Naval Air Station

Navy United States Navy

NPWC Navy Public Works Center

O&M Operations and Maintenance
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ACRONYMS (Continued)

OLF Outlying Landing Field

ORP Oxidation Reduction Potential

PAHs Polycyclic Aromatic Hydrocarbons

PPE Personal Protective Equipment

psi Pounds per Square Inch

QA Quality Assurance

QC Quality Control

RCRA Resource Conservation and Recovery Act

ROI Radius of Influence

RPM Remedial Project Manager

SC Specific Conductivity

SCTLs Soil Cleanup Target Levels

SOPs Standard Operating Procedures

SOUTHNAVFACENGCOM Southern Division, Naval Facilities Engineering Command

TOC Total Organic Carbon

TRPH Total Recoverable Petroleum Hydrocarbons

TSWP Treatability Study Work Plan

TtNUS Tetra Tech NUS, Inc.

µg/L Micrograms per Liter

USEPA United States Environmental Protection Agency

UST Underground Storage Tanks

VOCs Volatile Organic Compounds
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 1.0 INTRODUCTION

This Enhanced Natural Attenuation (NA) Treatability Study Work Plan has been prepared by Tetra Tech

NUS, Inc. (TtNUS) under the Comprehensive Long-term Environmental Action Navy (CLEAN)

Contract Number N62467-94-D-0888 Contract Task Order (CTO) 0249 for the United States Navy (Navy)

Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM).  This work plan

has been prepared to develop application and testing methodology to determine if enhanced NA is an

appropriate remedial technology for the Site 1140NW Outlying Landing Field (OLF) Bronson located at

Pensacola, Florida.  The scope of this Treatability Study is limited to the documented groundwater

contamination that has been previously identified at the site.

The purpose of this Treatability Study is to determine if in situ Submerged Oxygen Curtain (ISOC™)

technology can significantly reduce petroleum-impacted groundwater at Site 1140NW.  This TSWP

incorporates data presented in the Contamination Assessment Report Addendum (CARA) for Site 1140NW

[Navy Public Works Center (NPWC), 1998], Letter Report: Re-sampling of Monitoring Wells MW-3 and MW-

6, Site 1140NW OLF Bronson (TtNUS, 2000a), Initial Semi-annual Monitoring for Natural Attenuation Letter

Report: Site 1140NW OLF Bronson, Pensacola, Florida (TtNUS, 2000b), and the Letter Report:

Supplemental Site Assessment Sampling Site 1140NW, OLF Bronson, Pensacola, Florida (TtNUS, 2001).

1.1 DOCUMENT ORGANIZATION

Section 1.0 of this report presents this introduction, a detailed site description, the project scope, and project

goals.  Section 2.0 describes the proposed field investigation activities.  Section 3.0 describes the

environmental sampling and analysis activities.  Section 4.0 describes management aspects of the project

such as management structure, reporting requirements, and quality assurance (QA) activities. The ISOC™

User Guide and information about ISOC™ technology with Florida Department of Environmental Protection

(FDEP) approval are included in Appendices A and B, respectively.

1.2 SITE DESCRIPTION

1.2.1 Site Assessment History

From 1996 to 2000 contamination assessment activities were performed at Site 1140NW, OLF Bronson

(Figure 1-1), Pensacola, Florida to determine the extent of petroleum impacted soil and groundwater at

the site.  A Contamination Assessment and Contamination Assessment Addendum were conducted at

Site 1140NW in 1997 and 1998, respectively.  The assessment activities at Site 1140NW resulted in a

Monitored NA Plan approved by the FDEP on May 8, 2000.  Subsequent to the approved Monitored NA

Plan, TtNUS performed the initial monitored NA groundwater sampling in May 2000.  Results of the initial
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monitored NA sampling event indicated dissolved petroleum contaminants in groundwater exceeded

FDEP site-specific action levels.  As a result of the exceedance of action levels, TtNUS conducted

Supplemental Site Assessment Sampling in May 2001. Supplemental site assessment activities resulted

in the recommendation that a treatability study be completed at the site.  This work plan is for a

Treatability Study at Site 1140NW with ISOC™ technology.  ISOC™ is an innovative technology, which

diffuses oxygen into the groundwater and increases the microbial population, thereby enhancing

biodegradation of the dissolved petroleum contaminant plume.

1.2.2 Site Investigation Summary

The following reports have previously been prepared to investigate and monitor petroleum compounds

detected in site groundwater and were used in the development of this work plan:

Contamination Assessment Report Addendum (NPWC, 1998).  A Contamination Assessment Report

was prepared by NWPC in 1997 to assess the extent of petroleum compounds in soil and groundwater at

Site 1140NW.  The contaminant source was reported to be a former underground storage tank (UST),

which was located adjacent to and west of former Building 1140 (Figure 1-1).  The CARA addressed the

comments of the FDEP for the Site 1140NW Contamination Assessment Report.

During CARA assessment activities the NPWC collected groundwater samples from monitoring wells

MW-1, MW-2, MW-4, and MW-9 in July 1998 (see Figure 1-1).  The groundwater samples were analyzed

for polynuclear aromatic hydrocarbons (PAHs), ethylene dibromide (EDB), and total recoverable

petroleum hydrocarbons (TRPH).  As reported in the CARA, a groundwater sample was not collected

from MW-3 because it was destroyed during a beautification project.  New monitoring wells (MW-14,

MW-15, and MW-16) were installed at Site 1140NW and groundwater samples were analyzed for EDB,

PAHs, and TRPH from MW-14, and for EDB from wells MW-15 and MW-16.  Results of the CARA field

activities indicated PAHs and TRPH detected in monitoring wells MW-1 and MW-9, but at concentrations

below FDEP Groundwater Cleanup Target Levels (GCTLs).   The CARA recommended a Monitoring Only

Plan for NA for Site 1140NW with the sampling of a replacement well MW-3, plus the sampling of existing

wells MW-1, MW-6, MW-9, and MW-11.

Letter Report: Re-sampling of Monitoring Wells MW-3 and MW-6, Site 1140 NW, OLF Bronson,

Pensacola, FL (TtNUS, 2000a).  This report presented the results of additional groundwater sampling

completed by TtNUS in response to the FDEP’s comments on the CARA.  In November 1998, the FDEP

issued comments to the CARA that proposed monitoring wells MW-6 and MW-3 (a replacement well at

that location) be re-sampled.  The data would be used for additional evaluation before preparation of an

FDEP NA Monitoring Plan Approval Order.  In October 1999, TtNUS installed a replacement monitoring

well MW-3, and collected groundwater samples from wells MW-3 and MW-6. The locations of these
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monitoring wells are shown in Figure 1-1.  The groundwater samples were analyzed for PAHs, EDB, and

TRPH.  Results of the groundwater sample analysis from monitoring well MW-3 indicated concentrations

of PAH compounds 1-methlynaphthalene (190 micrograms per liter (µg/L)), 2-methlynaphthalene

(130 µg/L), and naphthalene (66 µg/L) were above the Chapter 62-777 FDEP GCTLs of 20 µg/L for each

constituent.  Anthracene, flourene, and 1-methylnaphthalene were detected in monitoring well MW-6 at

concentrations below the FDEP GCTLs.  Based on the analytical results from monitoring wells MW-3 and

MW-6, the letter report proposed a NA Monitoring Approval Order with the groundwater monitoring

conducted as outlined in the CARA.

Initial Semi-annual Monitoring Report for Site 1140NW OLF Bronson, Pensacola, FL (TtNUS, 2000b).

This letter report presented the results of the initial semi-annual monitoring event of groundwater for NA in

response to the FDEP’s letter dated May 8, 2000.  The May 8, 2000 FDEP letter approved the NA

Monitoring Plan for Site 1140NW and proposed that monitoring wells MW-3, MW-8, and MW-9 be sampled

for PAHs semi-annually for a period of two years.  On May 25, 2000, TtNUS personnel collected

groundwater samples from monitoring wells MW-3, MW-8 and MW-9 in accordance with the NA Monitoring

Plan for Site 1140NW.  The location of monitoring wells MW-3, MW-8, and MW-9 are indicated on

Figure 1-1.

Results of the initial monitoring event indicated that groundwater flow continued to be westerly.

Groundwater analytical results indicated five analytes were detected in the groundwater samples at

concentrations exceeding instrument detection limits.  Three analytes (naphthalene, 1-methylnaphthalene,

and 2-methylnaphthalene) were detected at concentrations exceeding FDEP’s designated site-specific

action levels. 1–Methylnaphthalene and 2-methylnaphthalene were detected in the groundwater sample

from source area monitoring well MW-3 at concentrations of 240 µg/L and 110 µg/L, respectively.  The

FDEP’s designated action level for each of these analytes in the source area is 200 µg/L.  Naphthalene,

1-methylnaphthalene, and 2-methylnaphthalene were detected in site perimeter monitoring well MW-8 at

concentrations of 37 µg/L, 33 µg/L, and 25 µg/L, respectively.  The FDEP’s designated site-specific action

level for each of these analytes in site perimeter monitoring wells is 20 µg/L.  Monitoring wells MW-3 and

MW-8 were re-sampled on June 23, 2000 for confirmation.  Analytical results confirmed

1-methylnaphthalene (300 µg/L) exceeded action levels in MW-3.  Action levels were exceeded in MW-8 for

naphthalene (24 µg/L) and 1-methylnaphthalene (29 µg/L).  Based on the findings, it was recommended in

the letter report that a supplemental site assessment be completed to: (1) Determine if an additional

continuing source area was present in the groundwater smear zone; (2) If groundwater contaminant

concentrations across the site had changed; and (3) If upgradient sources were present.

Letter Report: Supplemental Site Assessment Sampling, Site 1140NW OLF Bronson, Pensacola,

Florida (TtNUS, 2001). Based on the results of the initial semi-annual monitoring, the FDEP canceled the
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NA Approval Order in a letter dated August 31, 2001, and concurred with the proposal for a supplemental

site assessment. In response, TtNUS conducted supplemental site assessment sampling and presented the

results in the above titled letter report.

The Supplemental Site Assessment was conducted in May and June 2001.  The assessment included six

soil borings that were installed down to the water table in the area of the former UST location and the

collection of soil samples in the area of groundwater table fluctuation (i.e. smear zone) for PAH analysis.

Soil borings SB-1 through SB-6 were advanced to the water table at the locations shown on Figure 1-2.

Twelve PAHs were detected in the soil, however all detected concentrations were below the direct exposure

and leachability limits for Soil Cleanup Target Levels (SCTLs) from Chapter 62-777, Florida Administrative

Code (FAC).  In June 2001, TtNUS personnel measured depth to groundwater, and collected groundwater

samples from the monitoring wells.  Monitoring wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-8,

MW-9, MW-11, DMW-12, and MW-13 were sampled and analyzed for PAHs. The groundwater flow

direction was determined to be primarily in a westerly direction (see Figure 1-3).  Seventeen PAHs were

detected in the groundwater samples from Site 1140NW.  A summary of analytes detected is provided as

Table 1-1.  Three of the analytes, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene, were

detected at concentrations exceeding FDEP’s GCTLs.  Naphthalene and 1-methylnaphthalene were

detected in site perimeter monitoring well MW-8 at concentrations of 22 and 45 µg/L, respectively.  1-

Methylnaphthalene and 2-methylnaphthalene were detected in monitoring well MW-3 at concentrations of

100 µg/ and 31 µg/L, respectively.  The FDEP GCTLs for each of these analytes is 20 µg/L.  None of the

groundwater samples from the additional wells contained any PAHs in exceedance of GCTLs.  The

Supplemental Site Assessment concluded that no determination could be made as to the source of the

elevated PAH analytes detected in monitoring wells MW-3 and MW-8.  The report recommended a

Treatability Study be completed at the site.

1.3 NATURE AND EXTENT OF GROUNDWATER CONTAMINATION

Groundwater contamination has been documented at the site during all four of the above-referenced

assessment activities.  Table 1-1 provides a summary of the most recent groundwater analytical results for

site monitoring wells at Site 1140NW.  The groundwater contamination appears to be limited from source

well MW-3 to downgradient monitoring well MW-8.  Therefore, this Treatability Study is aimed at addressing

the groundwater contamination located in the vicinity of monitoring wells MW-3 and MW-8.
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SITE 1140NW

PENSACOLA, FLORIDA

Sample Location Monitoring Well No. 8 Monitoring Well No. 9

Collect Date 6/5/2001 6/5/2001

GCTLs 1          

(µg/L)

PAHs (USEPA Method SW-846 8310 µg/L)

1-Methylnaphthalene 20 45 ND 20 / <20

2-Methylnaphthalene 20 ND 5.0 20 / <20

Acenaphthylene 210 ND 6.6 none

Anthracene 2,100 0.6 ND none

Benzo(a)anthracene 0.2 ND ND none

Benzo(b)fluoranthene 0.2 ND ND none

Benzo(k)fluoranthene 0.5 ND ND none

Benzo(g,h,i)perylene 210 ND ND none

Benzo(a)pyrene 0.2 ND ND none

Chrysene 4.8 ND ND none

Dibenzo(a,h)anthracene 0.2 ND ND none

Fluoranthene 280 1.8 ND none

Fluorene 280 8.0 3.4 none

Indeno(1,2,3-cd)pyrene 0.2 ND ND none

Phenanthrene 210 ND 1.0 none

Naphthalene 20 22 5.0 20 / <20

Pyrene 210 ND ND none

    
1 GCTLs as provided in Chapter 62-777, F.A.C.

Bold indicates an exceedance of action levels and/or GCTLs.

2  As provided in FDEP letter dated May 8, 2000.

ND = Analyte was not detected.

FDEP Site-specific action 
levels/milestones for Site 
1140NW perimeter wells 2

USEPA = United States Environmental Protection Agency

TABLE 1-1

SUMMARY OF ANALYTES DETECTED IN PERIMETER WELLS

OUTLYING LANDING FIELD BRONSON

PAGE 1 OF 4



SITE 1140NW

PENSACOLA, FLORIDA

Sample Location Monitoring Well No. 3 Duplicate of Monitoring Well No. 3

Collect Date 6/5/2001 6/5/2001

GCTLs 1          

(µg/L)

PAHs (USEPA Method SW-846 8310 µg/L)

1-Methylnaphthalene 20 100 110 200/110

2-Methylnaphthalene 20 31 33 200/110

Acenaphthylene 210 ND ND none

Anthracene 2,100 ND ND none

Benzo(a)anthracene 0.2 ND ND none

Benzo(b)fluoranthene 0.2 ND ND none

Benzo(k)fluoranthene 0.5 ND ND none

Benzo(g,h,i)perylene 210 ND ND none

Benzo(a)pyrene 0.2 ND ND none

Chrysene 4.8 ND ND none

Dibenzo(a,h)anthracene 0.2 ND ND none

Fluoranthene 280 ND ND none

Fluorene 280 9.0 9.0 none

Indeno(1,2,3-cd)pyrene 0.2 ND ND none

Phenanthrene 210 ND ND none

Naphthalene 20 ND 10 200/110

Pyrene 210 ND ND none

    
1 GCTLs as provided in Chapter 62-777, F.A.C.

Bold indicates an exceedance of action levels and/or GCTLs.

ND = Analyte was not detected.

FDEP Site-specific action 
levels/milestones for Site 1140NW 

contaminated wells 2

2  As provided in FDEP letter dated May 8, 2000.

USEPA = United States Environmental Protection Agency

TABLE 1-1 (CONTINUED)

SUMMARY OF ANALYTES DETECTED IN PERIMETER WELLS

OUTLYING LANDING FIELD BRONSON

PAGE 2 OF 4



SITE 1140NW

PENSACOLA, FLORIDA

Sample Location Monitoring Well No. 1 Monitoring Well No. 2 Monitoring Well No. 4 Monitoring Well No. 5

Collect Date 6/6/2001 6/6/2001 6/6/2001 6/6/2001

GCTLs 1          

(µg/L)

PAHs (USEPA Method SW-846 8310 µg/L)

1-Methylnaphthalene 20 ND ND ND ND

2-Methylnaphthalene 20 ND ND ND ND

Acenaphthylene 210 ND ND ND ND

Anthracene 2,100 ND ND ND ND

Benzo(a)anthracene 0.2 ND ND ND ND

Benzo(b)fluoranthene 0.2 ND ND ND ND

Benzo(k)fluoranthene 0.5 ND ND ND ND

Benzo(g,h,i)perylene 210 ND ND ND ND

Benzo(a)pyrene 0.2 ND ND ND 0.05

Chrysene 4.8 ND 0.050 ND 0.06

Dibenzo(a,h)anthracene 0.2 ND ND ND 0.10

Fluoranthene 280 ND ND ND ND

Fluorene 280 ND ND ND ND

Indeno(1,2,3-cd)pyrene 0.2 ND ND ND 0.09

Phenanthrene 210 ND ND ND ND

Naphthalene 20 ND ND ND ND

Pyrene 210 ND ND ND ND

 
1 GCTLs as provided in Chapter 62-777, F.A.C.

USEPA = United States Environmental Protection Agency
Bold indicates an exceedance of action levels and/or GCTLs.

TABLE 1-1 (CONTINUED)

SUMMARY OF ANALYTES DETECTED IN ADDITIONAL WELLS

OUTLYING LANDING FIELD BRONSON

PAGE 3 OF 4

ND = Analyte was not detected.



SITE 1140NW

PENSACOLA, FLORIDA

Sample Location Monitoring Well No. 6 Monitoring Well No. 11 Monitoring Well No. 12 Monitoring Well No. 13

Collect Date 6/6/2001 6/5/2001 6/6/2001 6/6/2001

GCTLs 1          

(µg/L)

PAHs (USEPA Method SW-846 8310 µg/L)

1-Methylnaphthalene 20 ND ND ND 14

2-Methylnaphthalene 20 ND ND ND 16

Acenaphthylene 210 ND ND ND ND

Anthracene 2,100 0.060 ND ND ND

Benzo(a)anthracene 0.2 0.11 ND ND ND

Benzo(b)fluoranthene 0.2 0.11 ND ND ND

Benzo(k)fluoranthene 0.5 0.10 ND ND ND

Benzo(g,h,i)perylene 210 0.12 ND ND ND

Benzo(a)pyrene 0.2 0.090 ND ND ND

Chrysene 4.8 0.13 ND ND ND

Dibenzo(a,h)anthracene 0.2 ND ND ND ND

Fluoranthene 280 ND ND ND ND

Fluorene 280 ND ND ND 4.1

Indeno(1,2,3-cd)pyrene 0.2 0.090 ND ND ND

Phenanthrene 210 ND ND ND 1.6

Naphthalene 20 ND ND ND 12

Pyrene 210 0.19 ND ND ND

 
1 GCTLs as provided in Chapter 62-777, F.A.C.

USEPA = United States Environmental Protection Agency
Bold indicates an exceedance of action levels and/or GCTLs.

ND = Analyte was not detected.

TABLE 1-1 (CONTINUED)

SUMMARY OF ANALYTES DETECTED IN ADDITIONAL WELLS

OUTLYING LANDING FIELD BRONSON

PAGE 4 OF 4
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1.4 SCOPE AND GOALS 

ISOC™ is a specially designed microporous mass transfer device invented and manufactured by inVentures

Technologies, Inc. (iTi) for use in enhanced groundwater remediation.  ISOC™ is based on iTi’s proprietary

Gas inFusion™ technology.   The ISOC™ technology dissolves oxygen into liquids without bubbles through

an ISOC™ diffuser.  The ISOC diffuser looks similar to a stainless steel bladder pump from the outside and

is 1.62 inches in diameter and 15 inches in length.  The sizing is to allow the ISOC™ diffuser to be placed

inside a 2-inch groundwater monitoring well.  After an ISOC™ diffuser is placed into a monitoring well, the

diffuser is connected to a tank with welding grade oxygen.  The proprietary diffusion technology of ISOC™

allows dissolved oxygen (DO) concentrations of 50 to 70 parts per million in the groundwater.   The increase

in DO in the aquifer creates aerobic conditions that stimulate in-situ bioremediation of the petroleum

hydrocarbon plume.  Further information about ISOC™ Technology is provided in Appendices A and B.

During this treatability study, five ISOC™ diffusers will be installed in new monitoring wells (injection points)

and oxygen will be injected into the area of impacted groundwater.  The injection points will be located with

the intention of providing a sufficient radius of influence (ROI) to saturate the groundwater in the

contaminant plume.

A baseline sampling event and four quarters of groundwater sampling will be conducted from five selected

monitoring wells.  These wells will include the three wells that were sampled as part of the Monitored NA

Plan, plus an upgradient well and a downgradient well.  Quarterly performance monitoring letter reports will

be prepared, and an annual performance monitoring report will be submitted after the first year of sampling.

These sampling events and reports are explained in greater detail in Sections 2.0, 3.0 and 4.0 of this work

plan.

The objective of the Treatability Study is to determine the effectiveness of ISOC™ technology at reducing

the contaminant concentrations within the source area.  This strategy is relying on consistently high DO

levels to increase the microbial activity, thereby increasing contaminant reduction through aerobic

respiration.
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 2.0 FIELD OPERATIONS

2.1 FIELD OPERATIONS SUMMARY

The pilot-scale study consists of the following field activities:

•  Monitoring of the water level in monitoring wells MW-1 through MW-16.

•  Sampling and analysis of five selected monitoring wells (MW-2, MW-3, MW-8, MW-9, and MW-13) to

evaluate baseline contaminant and geochemistry concentrations.  Monitoring wells MW-3, MW-8 and

MW-9 were part of the MOP.  Monitoring well MW-2 will serve as an upgradient and background well

and MW-13 will serve as a downgradient well.

•  Installation of five permanent monitoring wells for injection points in the source area of the contaminant

plume.

•  Installation of five ISOC™ diffusers at each of the injection points.

•  Quarterly sampling and analysis of the selected monitoring wells (MW-2, MW-3, MW-8, MW-9, MW-13)

to evaluate water quality parameters and contaminant concentrations.

The pilot study will target the source area of the groundwater contaminant plume located at monitoring well

MW-3, the midpoint area of the plume located upgradient of wells MW-8 and MW-9, and the downgradient

area of the plume near MW-13.   The Treatability Study involves the installation of five ISOC™ diffusers that

will create zones of passive treatment, with a ROI of 15 to 20 feet (ft) as reported by iTi.  The injection point

locations and a ROI of 20 ft are shown on Figure 2-1.  The cross sectional view of the injection well with the

installed ISOC™ diffuser is presented as Figure 2-2.  These injection wells are intended to create an

oxygen-enriched area and an aerobic reaction zone to reduce petroleum hydrocarbon concentrations in site

groundwater.  The ISOC™ diffusers will be connected by polyethylene tubing to pressure gauges, a flow

meter and oxygen tank located in a sub-grade manhole at each injection point. The site geochemistry will be

monitored for changes in water quality parameters indicative of increased microbial activity along with

laboratory analysis to indicate reductions in dissolved petroleum concentrations.  Details of the sampling and

analysis program are presented in Section 3.0.
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2.2 MOBILIZATION/DEMOBILIZATION

Following approval of this work plan, TtNUS will procure the required subcontractors and begin mobilization

activities.  Mobilization/demobilization includes the following:

•  Obtaining utility clearance for the site.

•  Mobilizing required subcontractors, equipment and materials to the site.

•  Obtaining necessary drilling and/or well permits, via the drilling subcontractor.

•  Conducting an approximately 1-hour long site-specific health and safety review meeting.

•  Delineating work zones (exclusion zone, contamination reduction zone, and support zone) as

required by the Health and Safety Plan (HASP).

•  Arranging an area to perform decontamination procedures.

•  De-mobilizing equipment and materials from the site.

•  Performing general site cleanup and removal of trash.

Field team members will review the work plan and the HASP.  Mobilization includes attendance at a

site-specific health and safety meeting during the initiation of on-site activities.  This meeting will also include

field team orientation in order to familiarize all personnel with the scope of the field activities.

The Field Operations Leader (FOL) will coordinate the mobilization activities.  These include responsibilities

such as: initiating and conducting equipment inventories to ensure equipment is available, purchasing

equipment as required, staging equipment for efficient loading and transport from the TtNUS Jacksonville

office to the site and, after field activities are completed, demobilizing the equipment.

The monitoring well installation subcontractor will furnish a truck-mounted drill rig, support crew, all

necessary tools required, personal protective equipment (PPE) for their crew, and any miscellaneous

equipment and materials required to complete the described activities.  All down-hole equipment, sampling

tools and the rear of the rig will be steam-cleaned prior to arrival on site.  Safety shut-off equipment will be in

full working condition and will be tested by the FOL prior to initiating drilling activities.  The FOL will complete

a Daily Activities Record (Appendix C) with the driller at the end of each workday.

2.3 INJECTION WELL INSTALLATION

Permanent shallow monitoring wells will be installed using hollow stem auger drilling techniques.  The

drilling subcontractor, prior to initiation of drilling activities at the site, will obtain well installation permits.  The

wells will be installed and constructed in general accordance with applicable guidelines from the following

sources: Handbook of Suggested Practices for the Design and Installation of Groundwater Monitoring Wells

(SOUTHNAVFACENGCOM, 1997), and the Environmental Investigation Standard Operating Procedures
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and Quality Assurance Manual (EISOPQAM), USEPA, 1996).  Primary casing and screens of the

monitoring wells will be constructed of 2-inch inside diameter, Schedule 40, flush-joint polyvinyl chloride

riser and flush-joint 0.010-inch factory-slotted well screen.  The monitoring well screen sections will be

10 ft in length.  Shallow groundwater contamination is assumed to extend to approximately 13 ft below land

surface (bls), based on the depth of the shallow monitoring wells previously installed at the site.  Therefore,

each of the injection wells will be installed to a depth of 15 ft bls and screened from 5 to 15 ft bls.  The

boring for each injection point will be terminated at 15.5 ft bls to provide approximately 0.5 ft of sand pack

under each well.

The wells will be flush mounted and grouted with the 24½-inch bolt-down manhole covers.  Manhole

specifications are provided in Appendix D.  The large manhole covers are required for the storage of the

18-inch long oxygen tanks, flow meter, and pressure gauges.  The manhole covers provide a

self-contained and lockable sub-grade treatment equipment storage area for each injection point, since

Site 1140NW is in a public access area.  The manhole cover is a 3/8-inch reinforced steel floor plate

designed to sustain vehicular traffic.  A diagram showing well construction design is presented as

Figure 2-2.  A boring log, monitoring well sheet, and certificate of conformance will be maintained for each

well installation.

The monitoring wells will be developed no sooner than 24 hours after placement of grout to remove fine

sediment from around the screened interval of the well.  Field parameters [pH, temperature, turbidity, and

specific conductance (SC)] will be measured at equally spaced time intervals during well development.

Wells will be developed by pumping a maximum of one hour or until the field measurements become

stable and the development water is visibly clear.  Water quality stabilization will be determined using the

following criteria:

•  Temperature, plus or minus 0.5 degrees Celsius (ºC) over last three readings.

•  pH, plus or minus 0.1 standard unit over last three readings.

•  SC, plus or minus 10 percent of last three readings.

2.4 ISOC™ DIFFUSER INSTALLATION

The ISOC™ diffusers will be shipped from the iTi headquarters in Ottawa, Canada to the TtNUS

Jacksonville, Florida office.  iTi also provides a 10-inch x 12-inch individual control panel with the

pressure gauges and rotometer pre-connected together for each diffuser.  The control panel for each

diffuser will also be shipped with the diffusers.  Equipment necessary for the ISOC™ diffusers is specified

in Appendix D.  Prior to installation of the diffusers, the baseline groundwater-sampling event will be

conducted at Site 1140NW.  Once the baseline-sampling event has been conducted the installation of the
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ISOC™ system will be performed.  The following steps listed below provide information on the set-up of

the system.  Detailed installation instructions from the manufacturer are provided in Appendix D.

Step 1:

Determine the maximum (head) pressure to which the diffuser will be subjected.  Use the following

equation: Head [pounds per square inch (psi)] = max water depth (ft) divided by 2.306.  Note that the

maximum water depth is the depth to the top of the water column (i.e., static water level) not the depth of

the well itself.

Step 2:

Connect the two-stage low-flow pressure regulator to the 40 cubic foot (ft3) welding grade oxygen

cylinder.   Note:  the oxygen source must be welding grade oxygen.  Connect the pressure

gauge/rotometer control panel to the low-flow regulator with the ¼-inch polyethylene tubing.

Step 3:

Connect the control panel to the ISOC™ diffuser with the ¼-inch polyethylene tubing.  Note:  a length of

approximately 15 ft of tubing is necessary between the diffuser and the control panel.  When connecting

the tubing to the ISOC™ diffuser, be sure that the tubing is firmly pushed into the pushloc fitting on top of

the ISOC™.  Fasten a lifting wire to the lifting eye on top of the ISOC™ diffuser.

Step 4:

Lower the ISOC™ diffuser to the bottom of the well.  Use the lifting line attachment for safe and easy

insertion and removal.  Place the oxygen cylinder, control panel, and excess tubing in the manhole.

Step 5:

With the bypass valve open, open the oxygen cylinder and adjust the regulator to 1 to 2 psi above the

maximum head pressure and close the bypass valve.

Step 6:

Open the valve on the rotometer.  Adjust the valve until the flow indicator “ball” reads between 60 to 80 on

the scale.  This is equivalent to 7 cubic centimeters per minute (cc/min) or 2.5x10-4 cubic feet per min

(ft3/min).  It is not necessary that the 60 to 80 setting be maintained, but it is necessary to maintain the

rotometer indicator ball “on scale” or mid-range.

Step 7:

Test fittings for leaks using leak detection solution or soap/water solution.
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Step 8:

Place cover on manhole making sure to bolt down cover and lock.  Install the four other ISOC™ diffusers

at the injection well locations in the same manner.

Initial Monitoring of Unit

Although the ISOC™ diffuser is now functioning, it is necessary that the operation of the unit be

monitored several times over the first few days to ensure proper operation.  At the very low oxygen

pressure and flow required by the diffuser, a series of adjustments over a few days following start-up is

often needed to be sure that the regulator pressure has not dropped below the head pressure and that

the rotometer reading is still on scale.

Relative to the volume of tubing in the system, the actual amount of gas flow is quite low.  Systems such

as these respond extremely slowly to small, downward adjustments of flow valves.  It is easy to

inadvertently turn the rotometer valve off and still have the rotometer ball register a flow for a period of

time.

Changes in groundwater elevation in the well will affect the setup, requiring regular inspections and

adjustments.  If the oxygen feed rate has dropped to zero, and the DO reading in the well is below what is

expected, the ISOC™ diffuser will have to be pulled from the well and drained.  (See Troubleshooting

Section.)

In order to prevent cessation of oxygen due to flooding, iTi recommends that a minimum gas flow of

1 to 2 cc/min be maintained at all times.  This represents only 2 to 4 grams of oxygen per day.  It should

be noted that this small amount of “excess oxygen” will be released in the form of single large bubbles.

Troubleshooting

The unit will continue to operate as long as it is not deprived of oxygen.  If it is, a vacuum in the ISOC™

diffuser can occur.  This can result in water being drawn into the diffuser and reducing or stopping mass

transfer.  The two major causes are the regulator and the rotometer.  A series of adjustments over a few

days following startup is often needed to make sure that the regulator pressure has not dropped below

the head pressure, and that the rotometer is still operating on scale.  Sometimes it is necessary to “tap”

the rotometer to make sure the ball is still reading on scale.  It is not necessary that the rotometer be

maintained at 60 to 80, only that it remain on scale at all times.

Should the ISOC™ diffuser be deprived of oxygen, pull it to the surface to drain any water from the

infusion structure.  Remove the drain plug and drain all water from the device.  With the plug still

removed, and the bypass valve open, set the regulator at 10 to 15 psi and blow out any water still
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remaining in the unit.  This will take several minutes.  Reinstall the plug.  The unit is now ready for start-

up.

2.5 WATER LEVEL MEASUREMENTS

During the baseline sampling event and the quarterly sampling events, groundwater level measurements

will be obtained from Site 1140NW monitoring wells MW-1 through MW-16.  During the quarterly sampling

events, groundwater levels will also be obtained from the injection wells.  These wells will be called

1140-INJ01, 1140-INJ02, 1140-INJ03, 1140-INJ04, and 1140-INJ05 and the FOL will designate them in the

field.  The synoptic measurements will be taken within a 2-hour period of consistent weather conditions to

minimize atmospheric/precipitation effects on groundwater levels.  Measurements will be taken with an

electronic water level indicator or interface probe using the marked location on the top of the well casing as

the reference point.  Groundwater level measurements will be recorded to the nearest 0.01-ft on the

appropriate field log.  This information will be used to confirm groundwater flow direction.

2.6 INVESTIGATION-DERIVED WASTE (IDW) MANAGEMENT

All IDW accumulated during injection well installation, well purging and sampling, and decontamination

proceedings will be collected, containerized, and stored in Department of Transportation

(17C)/UN (1A2)-approved, 55-gallon drums.  The drums will be labeled as soon as possible after they are

filled.  The drums will be left on site pending analytical results.

2.7 DECONTAMINATION

The field team’s PPE will be disposed as required. These items, such as disposable latex gloves and paper

towels will be temporarily stored in plastic bags with daily transfer to 55-gallon drums (with lids) at the end of

each workday. Personnel will also perform decontamination procedures as required by the HASP before any

departure from the site.

The equipment involved in field sampling activities will be decontaminated prior to and upon completion of

drilling and sampling activities.  This equipment includes drilling rigs, down-hole tools, augers, and all

non-dedicated sampling equipment.

Major Equipment

All down-hole drilling equipment and sampling tools shall be decontaminated by the drilling crew prior to

beginning work and at the completion of the injection well installation program.  The decontamination

procedures shall comply with the FDEP Standard Operating Procedures (SOPs).
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Sampling Equipment

Sampling equipment used for collecting the groundwater samples will be disposable.  Therefore, no

decontamination of this equipment will be required.  Field analytical equipment such as water level probes,

and water quality meters will be first wiped down with lab-grade detergent solution, then rinsed with a

isopropanol and analyte free water mix, and then with a final rinse of analyte free water.
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 3.0 ENVIRONMENTAL SAMPLING

3.1 SAMPLE ANALYSIS SUMMARY

Both field and laboratory measurements and analyses will be conducted in order to quantify any increase

in the rate of microbial activity within the aerobic reaction zones, and to determine the contaminant

reduction rates.

3.1.1 Laboratory Sample Analysis Summary

A certified laboratory will be subcontracted by TtNUS to perform the routine chemical analyses for the

environmental samples collected for Site 1140NW during the treatability study.

The laboratory analytical methods, bottle requirements, preservation requirements, and holding times are

as follows:

Laboratory Groundwater Analyses

Parameter Analytical
Method

Bottle/Preservation
Requirements Holding Time

PAHs SW 846 8310 Two one-liter  amber jars
Cool to 4°C 14 days to analysis

Total Organic Carbon (TOC) USEPA 415.1

One 250ml High Density
Polyethylene (HDPE)
Sulfuric Acid (H2SO4)<2;
Cool to 4°C

28 days to analysis

Sulfate USEPA 300 One 250ml HDPE;
Cool to 4°C 28 days to analysis

Laboratory Soil Analyses (for disposed of soil generated during drilling)

Parameter Analytical
Method

Bottle/Preservation
Requirements Holding Time

Resource Conservation and
Recovery Act (RCRA) 8 Metals USEPA 6010B

One 4-ounce clear wide
mouth (cwm) jar. Cool to
4°C

28 days to analysis

PAHs SW 846 USEPA
8310

One 4-ounce cwm jar. Cool
to 4°C

7 days to analysis

TRPH
Florida Petroleum
Range Organics
(FL-PRO)

One 4-ounce cwm jar. Cool
to 4°C 7 days to analysis

Volatile organic compounds
(VOCs)

SW 846 USEPA
8260B

3 Encore samplers. Cool to
4°C 14 days to analysis
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3.1.2 Field Analysis Summary

Field geochemical analyses will be performed during field sampling activities on the five selected monitoring

wells for the parameters specified in the following table:

Field Analyses

Parameter Analytical Method Holding Time Analyze

DO (range 0 to 50 ppm) YSI 556 MPS Water
Quality Meter Analyze immediately Field

Temperature YSI 556 MPS Water
Quality Meter Analyze immediately Field

pH YSI 556 MPS Water
Quality Meter Analyze immediately Field

Conductivity YSI 556 MPS Water
Quality Meter Analyze immediately Field

Turbidity YSI 556 MPS Water
Quality Meter Analyze immediately Field

Carbon Dioxide CHEMetrics
K-1910/1920/1925 Analyze immediately Field

Alkalinity CHEMetrics
K-9810/9815/9820 Analyze immediately Field

Ferrous Iron HACH IR-18C Analyze immediately Field

Hydrogen Sulfide HACH HS-C Analyze immediately Field

Oxidation Reduction Potential (ORP) YSI 556 MPS Water
Quality Meter Analyze immediately Field

3.2 GROUNDWATER SAMPLING PROCEDURES

Groundwater samples will be obtained from the five selected groundwater monitoring wells (MW-2, MW-3,

MW-8, MW-9, and MW-13) during the baseline and four quarterly sampling events. Samples will be

collected quarterly for the above laboratory groundwater analyses and reference field analytical tests.  DO

readings will also be obtained from the five injection wells (1140-INJ01, INJ02, INJ03, INJ04, and INJ05) and

monitoring wells MW-14 and MW-15 during the quarterly sampling events. Work at Site 1140NW will be

conducted under the Comprehensive Quality Assurance Plan (CompQAP) provisions since this site predates

the new Florida SOPs.

Prior to obtaining samples, water levels will be measured and the wells will be purged using a low-flow

peristaltic pump.  A minimum of three well volumes will be purged prior to sample collection.  If the wells are

purged dry with less than three well volumes removed, the water level in the well will be allowed to recover to

at least 80 percent of the original capacity prior to sampling.  During well purging, field measurements of pH,

temperature, SC, turbidity, ORP, and DO will be recorded for each well volume.  Stabilization is defined as

follows: temperature ±1°C; pH ±0.1 standard units, and SC ±10 percent.  If these parameters do not stabilize

after three volumes, up to five volumes may be removed as determined by the FOL.
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Teflon and surgical-grade silicon tubing will be used for sample collection.  Groundwater samples for PAH

analysis will be collected using the purge and trap method and discharged into the appropriate sample bottles

for analysis.  Samples requiring preservation will be collected in pre-preserved bottles provided by the

laboratory.

Pertinent sampling data will be recorded using the appropriate sample log sheet and field logbook (see

Appendix C for forms to be used during the Treatability Study).

3.2.1 Operation and Maintenance (O&M) of ISOC™ Diffusers

The ISOC™ diffusers and related equipment require minimal O&M.  O&M of the ISOC™ system will be

performed during groundwater sampling activities.  O&M activities will consist of the following:

•  Check and replace the oxygen tanks at each injection well on a quarterly basis if necessary.  According

to iTi, a 40 ft3 tank will last three to four months for one ISOC™ diffuser.  The tanks will be checked to

determine remaining oxygen and replaced as necessary.

•  Record rotometer readings at each injection well and adjust to mid-range if necessary.  If oxygen flow is

zero, refer to troubleshooting section.

•  Measure depth to water at each injection well and record.  If the water table has risen since the last

monitoring event, reset low flow regulator to head pressure specified in Section 2.4.

•  Check tubing and connections on each injection system to make sure that no leaks have developed.

•  Measure DO readings in each injection well and record.  If DO readings are low, refer to trouble

shooting section.

•  Secure manhole covers after O&M activities are completed.

3.3 SAMPLE HANDLING

Sample handling including the field-related considerations concerning sample identification, packaging and

shipping will be addressed throughout this section.
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3.3.1 Sampling Identification System

Each sample collected will be assigned a unique sample tracking number.  The sample tracking number will

consist of a four-segment, alphanumeric code that identifies the site, sample location, and sample round.

The samples collected from the most recent sampling event were designated as the first (01) sample round.

Therefore, the baseline-sampling event through the quarterly sampling rounds for the Treatability Study will

be designated as the second through sixth rounds.  Pertinent information regarding sample identification will

be recorded in the field logbooks.

The appropriate alphanumeric sample identification code is explained as follows:

(Site Location) (Site) (Sample Number) (Sample round)

Site Location: Outlying Landing Field Bronson (OLFB)

Site: Site 1140NW (1140)

Sample Number:

Groundwater sample = well number (e.g., M03 for MW-3, M08 for MW-8, and M13 for MW-13).

For duplicate samples the sample number will be the alphanumeric Dx, where D does not

change and x is a number beginning at 1 and progressing for each subsequent duplicate

sample (e.g., D1, D2, and D3).

Sample Round:

For groundwater samples = designated sample round number (e.g., 02, 03, 04, 05, and 06)

For example, a groundwater sample collected from monitoring well MW-3 during the baseline sampling

before the ISOC™ Treatability Study will be designated as follows:

OLFB-1140M0302

A duplicate of the listed above would be as follows:

OLFB-1140D0102
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3.3.2 Sample Packaging and Shipping

The FOL will be responsible for completion of the following forms:

•  Sample Labels

•  Chain-of-Custody Forms

•  Appropriate labels applied to shipping coolers

•  Chain-of-Custody Seals

•  Federal Express Air Bills

All samples will be packaged and shipped in accordance with TtNUS’s FDEP approved CompQAP last

updated August 25, 1999, Revision 1.

3.4 SAMPLE CUSTODY

Custody of samples must be maintained and documented at all times.  Chain-of-custody begins with the

collection of the samples in the field.  TtNUS SOP SA-6.3 provides a description of the chain-of-custody

procedures to be followed.

3.5 QUALITY CONTROL (QC) SAMPLES

Work at Site 1140NW will be conducted under the CompQAP provisions since this site predates the new

Florida SOPs.  In addition to regular calibration of field equipment and appropriate documentation, minimal

QC samples will be collected during the treatability study sampling activities, since dedicated and/or

disposable equipment is to be used for sampling.  One field duplicate sample will be collected during each

sampling event.  No other QC samples are proposed.

Field duplicates for groundwater are defined as two samples collected independently at a sampling location.

Duplicates are obtained during a single act of sampling and are used to assess the overall precision of the

sampling and analysis program.  Ten percent of all environmental samples are required by the FDEP SOPs

to be duplicated.  Duplicates will be analyzed for the same parameters as the original sample.
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3.6 EQUIPMENT CALIBRATION

Several monitoring instruments may be used during field activities.  These include the following:

•  Photoionization or flame ionization detector

•  YSI 556 MPS water quality meter/probe

•  Electronic water-level meter

Calibration will be documented on an Equipment Calibration Log (Appendix C).  During calibration, an

appropriate maintenance check will be performed on each piece of equipment.  If damaged or defective parts

are identified during the maintenance check and it is determined that the damage could have an impact on

the instrument's performance, the instrument will be removed from service until the defective parts are

repaired or replaced.

3.7 EQUIPMENT MAINTENANCE

Measuring equipment used in environmental monitoring or analysis and test equipment used for calibration

and maintenance shall be maintained by established procedures.

TtNUS maintains an inventory of sampling and measurement equipment.  In the event that failed equipment

cannot be repaired, replacement equipment will be shipped to the site by overnight carrier to minimize

downtime.

3.8 RECORD KEEPING

In addition to chain-of-custody records, certain standard forms will be completed for sample description and

documentation.  These forms shall include sample log sheets, boring logs, well completion diagrams, daily

record of subsurface investigation reports, and logbooks.  Field documentation and example field log forms

are provided in Appendix C.

A bound/weatherproof site logbook will be maintained by the FOL.  All information related to sampling or field

activities will be recorded in the site logbook.  This information will include, but is not limited to, sampling time,

weather conditions, unusual events, field measurements, descriptions of photographs, etc.
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 4.0 PROJECT MANAGEMENT

The management and technical aspects of this project are the ultimate responsibility of TtNUS.  Each

contractor assigned to individual tasks has the responsibility to fulfill the objectives of that task and to

ensure the quality of the data generated by the task.  At the direction of the Navy, TtNUS has overall

responsibility for the investigations to be performed at Site 1140NW.

4.1 PROJECT ORGANIZATION

The various QA and management responsibilities of key TtNUS project personnel are defined in the

following paragraphs.

CLEAN Program Manager - The TtNUS Program Manager is responsible for the execution of all

contractual obligations.  The Program Manager serves as the primary point of contact for the client and

provides an interface between the Navy and the project staff.  The TtNUS CLEAN Program Manager is

Ms. Debbie Wroblewski.

CLEAN Project Manager - The Project Manager is responsible for project performance, budget, and

schedule, and for ensuring the availability of necessary personnel, equipment, subcontractors, and

services.  He/she will direct the development of the field program, evaluation of findings, determination of

conclusions and recommendations, and preparation of technical reports.  The TtNUS Project Manager for

CTO 0249 is Mr. Gerald Walker, P.G.

FOL - The FOL, responsible for providing on-site supervision of day-to-day activities on the project.  The

FOL serves as the primary on-site contact with the client and subcontractors.  In addition, the FOL is

responsible for all field QA/QC and safety-related issues as defined in the HASP.  The FOL for this

project will be designated prior to the start of field operations by the Project Manager.

Health and Safety Manager (HSM) - The Program HSM will review and internally approve the HASP

tailored to the specific needs of the investigation.  In consultation with the Project Manager/FOL, the HSM

will ensure that an adequate level of personal protection exists for anticipated potential hazards for all

field personnel.  As the HSM does not report to either the Program or Project Manager, his/her actions

are not dictated by program or project constraints (such as budget and schedule) other than the

assurance of appropriate safeguards while conducting investigation activities. The TtNUS HSM is Mr.

Matthew Soltis, Certified Industrial Hygienist (CIH).
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QA Manager/Sampling Coordinators - The Project Manager/FOL will coordinate the schedule of field

sampling activities with the schedule and capacity requirements of the selected analytical laboratory.  All

sampling will be coordinated to assure that environmental sampling is conducted in a manner that

complies with all QA/QC requirements and is in compliance with holding time and analytical procedure

requirements.  All program-wide, QA issues are the responsibility of the QA Manager.  The TtNUS QA

Manager for Navy CLEAN activities is Mr. Paul Frank.

Project Laboratory – The project laboratory has not been selected at this time.

4.2 PROJECT RESPONSIBILITIES

Throughout the field activities, TtNUS personnel will provide and/or coordinate with the appropriate vendors

the following various support functions:

•  Locate and mark underground utilities and issue digging or other required permits prior to the

commencement of digging or drilling operations.

•  Take custody of all drill cuttings, well development fluids, decontamination fluids, or drill cuttings.

•  Secure staging areas for decontamination operations and for storing equipment and supplies.  It is

anticipated that access can be gained to Site 1140NW.

•  A supply of electricity and potable water for equipment cleaning, etc.

4.3 CONTINGENCY PLAN

In the event of problems that may be encountered during the site investigation activities, the TtNUS

Project Manager will notify the Navy Remedial Project Manager (RPM) and Naval Air

Station (NAS) Pensacola Point of Contact.  The Project Manager will determine a course of action so as

to minimize impacts to the project schedule and/or budget.  Contingency plans will be approved through

the Navy RPM before being enacted.

4.4 REPORTING

During performance of the ISOC™ treatability study, TtNUS will prepare the following reports:
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Baseline Monitoring and ISOC™ Installation Report

Upon completion of the baseline sampling event and the installation of the ISOC™ diffuser system,

TtNUS will prepare the Baseline Monitoring and ISOC™ Installation Report, which will include the

following:

•  The results of the pre-installation sampling and ISOC™ installation activities.

•  The ISOC™ installation procedures, drilling logs, and any other data developed as part of the

pilot-scale field activities.

•  The groundwater sampling procedures and sample results.

•  The groundwater flow conditions.

•  Any other data collected during the sampling event.

This Baseline Monitoring Report will be prepared in draft form for SOUTHNAVFACENGCOM review and

final form to be submitted to the FDEP.

First, Second and Third Quarterly Performance Monitoring Results Transmittal Letters

Upon completion of the first, second, and third quarters of performance monitoring, TtNUS will prepare a

brief letter report presenting the sample results.

Treatability Study Evaluation Report

Upon completion of the fourth quarter of performance monitoring, TtNUS will prepare a Treatability Study

Evaluation Report discussing the groundwater sampling procedures, and presenting a summary and

comparison of all four-quarters of sample results.  The report will present information on the groundwater

flow conditions and any other data collected during the Treatability Study.  In addition, the report will

present conclusions and recommendations for future remedial action at the site, if any.  The Treatability

Study Evaluation Report will be prepared in draft form for SOUTHNAVFACENGCOM and NAS Pensacola

review and in final form for SOUTHNAVFACENGCOM and the FDEP.
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APPENDIX B
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